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Bropafl Me^yHapoAHafl KOHipepeHAHfl 
OpraHHsapH Oii^iieAHHeHHbix HaiiHH 
no npHKOHeKHio'aTOMiiOH 3HeprHM 

B MHpHbiX ABJIHX 


A/C0NF.15/P/2199 

USSR 

ORIGINAL: RUSSIAN 


He no/vnewHT or^iaujoHMio ao 0())MtxHa^bHoro coodu;eHMn Ha KoH^repeHiXHH 


nPHMEHEHHE MHKPOABTOPAEHOrPA§MH H PASHOMETPEH 
K HCCJIEAOBAHHD BOEPOCOB TEOPHH MOTMIM 

H.H. IlJiaKCHH 

IIpeTtHflyiiiHMii padoiaMH, npoBeflenHUMM MMKpoaBTopa;iiiorpa$ii''i6CKMu 
MeTOflOM, KaRecTBeHHo ycxaHOB/ieHo HepasHOMepHoe pacnpenejieHHe 4 )Jio- 
laijHOBiHKx peareHTOB na noBepxHocm qaciim cyjiB^nflHHx MHHepajioB 
$JIOTaUHOHHO0 KpynHOCTH (1-6). 

B saHHoJt padore flaeica KOM^ecTBeHnaa o^eHKa HeojmoposHociH 
noKpuTHfl pearsHTaMH yacTnii (toK se KpynHociii) raxeHMTa, c$aAepHTa, 
nnpHTa, xajibKonHpHia h ^aioopMTa. 

Kpowe DToro, MSJiaraBTca pesyabiaTti panHorpa^iiqecKHX h pajiHo- 
MeTpH^ecKJoc HccaeflosaHHii neMcTBaa xpoMaxoB (c ) na flenpeccHD 
cyai4)HH0 B h jeHcTBHe HeKOTopux neHoodpasoBaieaea aa ancopdRUD h 
pacnpeneaenae codHpaTeaa aa noBepxHociH ipyuHoqiaoTMpyeMHX cyai4)Hflc 

MeiojiMKa MHKpoaBTopajuiorpaq)HH cyBieciBeHHO aaBHcai ot ocodea- 
Hociefi cociaBa a pasaepa yaciaa aKHepaaa, 

1. Sail qacTHii pasMepoM 500-2(X> uk c xopomo BupaseHHoK cnafiHo- 
CTBK ay'iniHe pesyaBTaiu noayqaDica M3ToaoM KOHipaciHott aBTopa^Ho- 
rpa^HH c npHueHeHHeM naaciHHOK THna MK (HHK§H)j c ToamuHOlt aiiyaB- 
cHOHHoro cjloa 7-10 ue (3) , 

2. JUifl RacTHU to 2 Ke Epyimocin, ho hg oCaauaioBiiix xopoiett 
cnagHOCTBB, a laKse jaa doaee ueaKoro MHHepaaa (200 me) npaMenaei- 
ca HaHeceHHe DwyaBciioKHoro caoa HenocpejiCTBeHHo na noBepxnociB 
HCcaeflyeuHx Haciaii. Haa nacTim, pasiiep KoiopHx hg npeBHiiiaei 75 uk 
( pHc,l)j npHMeHaeTca MexoaHKa uoKpoa aBTopa^porpa^HH (4), 

3. nojiHaa xapaKiepHCTHKa pacnpeseaeHHfl peareHia aa uHHepaae 
Moaei dHTB nojiyqeHa npHueHeHHeM EHineyKasaHHHx hgto^pik coBueciHo co 
cJiejIOBoH MHKpoaBTopajiHorpa(|)Hefi, nocaepaa nosBoaaeT ycTaHOBHiB kqk 

|25 YEAR RE-REVIEV\^ 
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pacnpe;ie;ieiiHe pearenia no nepHuerpy oTjteiiLHhix ^lacrim, tsk m a;^copO- 
pearenioB OT^ejiBHiiMH tiacTHoaMH ^Jioiai^HOHHoil ny;iLnu (5). 

KojiHnecTBeHHafl oijoHKa cjioeB pearGHioB na yaciimax pasuepou 
200-500 MK np0H3B0flMTCfl Ha OCHOBaHHH UHKpO$OTOM6TpHpOBaHM no^ep- 
HeHHfl ytiaCTKOB MHKpoaBXOpaflilOrpaUM, nOJiyqeHHUX KOHipaCTHOfl WHKpO- 
aBTopa^Horpa^HSl! (3). Hjih onpG^GJiGHHfl saBMCHMocm iuiothocth noMcp- 
HeHM paflworpaipii'iecKHx oxne^taiKOB oi aKiUBHOCTu yacTim npHueHaDica 

9TaJI0HtI C OripB^e^GHHUM KOJIH^IGCIBOM pGarGlIia, EOTOpUG 3KCnOHHpyDT- 
ca oflHOBpGMGHHO c HsyqaGMKMH ^acTHitGMH npH TewnGpaiypG 10-12° B 
cyxoM BosflyxG yiteuhmeHM perpGCCHH cKpHxoro HsodpaKGHM. O^ho- 
BpeiiGHHo aEcnoHHpyGTca KOHipoaBHHtt odpasGB Toro hg cociaBa. B cxy- 
'lae UaJIHX aKTMBHOCTGil OdpaSllOB H KGOCxOAHMOCTH jyiHIGaBHHX 9KCn03H- 
Hh 2 KOHTpo;iHpyeTca BeaHHHHa onraqGCKoK naoiHOCTH ByajiH $OTorpa(|)H- 
'iGCKoro caoa, qero npH codaioflGHHH tgx hg ycaoBH» odpadaxHBaGT- 
ca HGOdayqeHHaa naacxHHKa. BsHfly HGaGcoodpa 3 HociH padoiaiL na aa- 
HGKHOU yijaCTKG CGHCMXOMGXpH'IGCKOfl KpHBOfii OnpeflGaaiOICa 3KCn03HUHHj • 
jiaope HopwaaLHHG noxeuHenHa $0TO3MyabCHH. no pGayaBiaxau $otomgi- 
pHpOBaHHfl MMpoaBTopaflHorpauMH, HMGiomGK OdaaCTB HOpMaaBHHX noiGM- 
HGHH0 (h 0 npGEuniaiDmHx 2,0), cxpoHTca KpHBaa pacnpG^GaGHHa, 

AdcoauTHaa naoiHociB noKpuxHa oxjiGaBHux yqaciKOB noBGpxHociH 
'lacTHii onpGXGaaGTca no naoTHOcxH noiGUHGHM MiiKpoaBxopafliiorpa$iiH 
conocxaBJieHHGM gg c njioTHociBX) noTGMHGHna GxaaoHa, 

npHM6HaDTca caGflycmiiG cnocodu npuroiOEaGHUfl oxaaoHHtix HCioy- 

HMKOB, 

Ha MHHGpaaa HaHOCHXCa HGKOXOpOG KOEH^IGCTBO MG^GHOro 

pearenia b bh^g pacxBopa pasaanHoH KOHaGHipauHn, OdpaauH nocaG' 
BHcyinHBaiiiiH na Bos^yxe pa^nioMexpHpyBica c codaio^GHUGM io'ihlix tgo- 
MGipHMGcxiix ycaoBHli, OflHHaKOBHe pa3MGpu yqacxKOB, no^;BGpraE)miixca 
pa^woMGTpnpoBaEHK, coGjaiDTca KoaaMaiopoM 03 naGHKH HHxpoiiGaaDao- 
3H. no pesyaBiaxaM papoMeipHqGCKHx hsmgpghhH adcoa,BTHHM Meiofiou 
onpGSGaHGTCfl aKXHBHocTB odpasna ( 7 ). Odpasi^H SKcnoHMpyDica o^ho- 
BpeMGHHO Ha oflHoi! naacTHHKG B xeneHHG pasaa'inoro bpgmghei h oxnGEax- 
KH MX no^BGprajoTca ^OTOMexpupoBaiiMD* Ho pGsyaBxaxaM pa^ouGipH'iB- 
CKMX H ©OTOMGXpH^GCKMX H3ifGpGHH0 CipoaiCa XapaKIGpHCIH^IGCKHG KpH- 
BHG, jaJOIiliie BOSMOSHOCTB Cy^HIB Od M3M6HGHHax CXenGHH nOIGMHGHKa B 
SaBHCHMOCTH OT aKTHBHOCTPI OdpaaiJOB IipM pdSaHMHOfi npo JlOaEHTGaBHOCTH 
aKCnOHMpOBaHMH, 

JfymUMMH pa^HOaKTHBHUMH HCTOHHHKaMI! ^naa KOaHWGCIBGHHOH pajHo- 
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rpa$HH HB/iamicfl pa;^HoaKTHBHue mohoc;ioh (8). PaHce Haua ycTaHosaeHH 
(9,10) ycjiOBHfl, npH KOTopux Ha noBepxiiocTH njiaciHHKH xHMH'iecKH qji- 
cioro sojioTa odpaayeicfl ajDtcopdqHOHHuM woHOMo^eKyMpHuH cao0 Kcan- 
ToreHaxa, ^OTOMeipimecKnii anajiKO aBiopa^worpa^a'iecKoro oxneyaiKa 
noKaaaa noxHyiD oflHopojiHocTi, yKasaHHoro aiajioHa. Kxa adcojiKiHofl 
oiiGHKH HHieHCMBHocTH MsodpaseHHfl Ha aBTopafiHorpauiiax ymiTUBaDTca 
K03$$Hi{iieHxu odpaiHoro pacceaHwa uaiepHajia, na Koiopou axcopdapo- 
Baaca peareni, 

Ha pHc.2. npe^[cxaBJ(eHH KpHBue pacnpexeaeHM noTeMHeHHfl MiiKpo- 
aBTopajiHorpaMMii qaciHHu raaeHHxa- ^-h paporpa^H^ecKoro oxneqai- 
Ka 3oaoTo0 naacTHHKH c MOHOcao0HHM noKpuTHeu QTHaoBHii KcanToreHa- 
lOM c 0 - 2 - npn flosHpoBKe peareHxa 100 r/r. 

KpHBaa noxeMHeHM BCJicflCTSHe dM3Knx sHaneHMa KostpipHHHeHTOB 
odpaiHoro pacceaHna raaeHHxa w aoaoia nosBoaaex onpepaniB micao 
uoaeKyaapHHx caoea na yqacxKax wMKpoaBxopaporpaMMH h xapaKxepHao- 
BaiB HepaBHOMepHocTB pacnpeaeaeHHfl smaoBoro KcaHioreHaia Ha no- 
BepxHOCTH raaeHHxa. BapnaixiioHHH0 K09i{i$HJxneHi HepaBHOMepHocm noKpu- 
ina raaemixa axHaoBUM KcaHToreHarou cocxaBaaeT 168^. Ilpn 9 tom 
oiHomeHHe MaKCHuaaBHoro noKpuiM k MMniiaaBHouy iiaxopTca b npe- 
aeaax 3-8 h b HeKoxopux c/iyqaax KociHraex 15. IlaoTHociB noxeMHeHHa 
ox^eaBHUx ynaciKOB unKpoaBTopaporpauMU paana naoiHocm noxeMHeHna 
ByajiH, HTO yKasHBaoi Ha OTcyxcxBue paarGHia Ha phhhx y^aciRax. 
noBHiQeHae jobhpobkh siHaoBoro KcaHioreHaxa b 3 paaa He npHBoanT k 
noHBJieHHB cnaoiiraoro noKpurHa nacTHii peareHiOM, a cnocodcTByei anmB 
BoapacTaHHD K03$$HiiHeHxa HepaBHoiiepHociH p 335^ h oxHomeHna naox- 
HocxeU noKpuxHa flo 10-17. 

KaK noKasHBaei MHKpoaBxopaporpa^H'iecKoe HCcaej^oBaHHe, dym- 
aoBiii0 H HsoaunaoBHK KcaHxoreHaiu xaKse pacnpeseaaDXca HepasHOMepHo 
Ha nosepxHocTH naciHn raaeHHxa. Ko 3(j)f HiiueHxu HepaBHOMepHocxn pasHH 
B 3X0M caynae 262 h 289^ cooTBeiciBeHHo. 

yMeHBaeHHe HepaBHOuepHocTU HadaDjaeica b caynae coqexaHiia xByx 
pasaHHHHx KcaHioreHaiOB. Ha pnc.S npeacxaBaeHa KpHBaa noxeMHeHHa 
UHKpoaBiopaporpaMMU HacxKn raaeHHxa, odpadoiaHHHx cwecBD (1:1) 
3XHaoBoro h dyxHaoBoro KeaHxoreHaioB npH cyuMapHofi j^osHpoBKe 100 
r/x, ripKBeseHHaa KpHBaa xapaKxepHsyex dojfiee paBHOMepfloe noxeMHeHHe 
MHKpoaBiopaflHorpaMMH h, caeaoBaxeafcHO, OoJiee pasnoMepHoe pacnpep- 
aeHHe KcauxoreHaia na noBepxiiocxH. Ko9#HHHeHx HepaBHOMepnocTH 
CHHsaeica b 3iom caynae ao 73$^, npH oaHOBpeueHHOM CHHseHUH oTHonie- 
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HHfl IiI/IOIHOCTefi MaKCHUfiJIBHOrO H MHHHMaJILHOro nOKpUTHfl flO 2-3, qio 
npoHcxo^lHi 3a c^iei yueHBineHna naoinajiii y^aciKos, ne saHarm!: pearea- 
Tou. 3to aBaenae od'BflCHa'eT, j!,o aeKOTopoM CTeneHH, noBtimeaHe ^)ao^a- 
HHOHHoro HSBaayeHna b cay^aa coBueciaoro ^GHcTBaa ^ayx cyjii^irii^- 
paaBHHx codapaieaeii. 

PaflHorpa^apoBaHHe caoeB peareaioB Ha qaciHuax pa3MepoM-74 mk 
npoH3BOflHTca coraacHO mstoahkg MOKpol! MUKpoasTopa j^tr n rpaipM (4) Ha 
ocHOBaHHH onpGflGaGHHii KoaiiHBCTBa MGHeHoro pGarGHTa, HGodxo^Moro 
fljia BocciaHOBHGHMa oflHoro 3GpHa cGpGdpa. Jlaa oioro na npGflUGTHOG 
ciGoo HaHocHTca tohkhJI caoH - noflaosKaj-cayaauiHii pjiH yMeHLuieivinH 
pacTGKaHM KanaH paciBopa ue^enoro pGarGHia. Ha nojyioxKy HanocHTca 
KanM (0,1 mh) pearGHTa, co^epaanero Hochg HcnapGHHH Bojm 

Ha iiHomaji), saHHTyio peareHTOM, HaHocHTCH tohkhA aamHiatifl cjioB, hg 
Buxo^tamM 3a rpaHHipi sanaH. IIpHroTOBaeHHHl! laKHM odpaaoM aiaaoH 
paflHorpappyGica h npocMaipaBaeTca b oipaKGHHOM cbgtg na Meiaajio- 
rpa$HHecKOM MHKpocKone (11), 4'OTorpa(|)iiqecKHG chhmkh SGaaDica c 3-4 
ynacTKOB npocuaipuBaGiioll noBGpxHociK 3TaaoHa* C noMomti) naKJia^Bae- 
MO0 Ha HeraTHB MacmiadHoS ceiKH noflCHHTiiBaGTca cpejiHeapH^MeiH^ecKoe 
KOJIHHGCTBO 3GpGH CGpGdpa H OnpGflGJiaGTCa KOHHHeCTBO MGHGHOrO pGareH- 
la, HGodxoflHMOG flaa odpaaoBaHHa oflHoro acpHa cepcdpa. Scpna ceped- 

pa Byaan, pasucp KOTopux sHaHHiGatHo ughbig, bo BHHMaHHG hg npHHH- 
Masica. 

Pe3y;iBTaTH onnioB noKasHsaior, qio npa paaaHHHHx KOHUGHipaunax 
pearGHTa na BoccTaHOBaeHHe oahoto sepna cepedpa ipedyeica opo h 
TO HG KOHHqecTBo MGqGHoro peareHxa, npa stom KOMHeciBO j3 -qacTHi;, 
HGOdxosHjioe saa odpaaoBaaHa o^Horo sepHa cepedpa, paBHo 3-4, qro 
roBopHT 0 BocnpoHOBGflGHHii ayBCTBHTGaLHOCTH BuyaBCHH Foudepra (11). 

C npHMeHGHHGM flaHHOia MGTOOTKH HCCHG^OBaHO B3aHM0J[eKCIBHe 
3TM0Boro, cfyiMOBoro H HsoauHaoBoro KcaHToreHaioB c xaaBKonupiiTOM, 
raaeHHTow h c(|)aaepHTOM, a laKEO ipH^eaHaaTa c ^)j]BopiiTOM. HepaBHo- 
aepHocTB pacnpGBieaeHM BraaoBoro KcaHToreHaia HsyqeHa KaK Ha nosepx- 
HOCTH qacTH^ xaaBKOHHpMTa npH paaaHHHOM SHaqeHHH BojiopoflHoro noKasa- 
TGHH (pH), KOTopoe cosflaBaaocB KOHHGHTpaiiHeit rHjy)ooKHci! KaaBiiHa 
(ladji.l), raK h na noBepxHociH c^aaepHia -B HGSTpaaBHoi! epe^e 
(Tada,2)* Pa,HHorpa$HqecEK accHe^^osaHHCB sepHa, nepeinG^tniHe b neny 
npH ^HOTanHH (neHHK0 npojyKT) h Hec$jioTHpoBaHHHe (neneHEHa npo^yKr), 
JaHHue Tadji«l noKasHBaior BanHHHe na peayaBTaiu ^JiOTaitHH hg iojibko 
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Ko;iH'iecTBa saKpenjieHHoro pearema, ho h pacnpesejieHHa ero na no- 
BepXHOCTH ^aCTH^LI.^ 

TatJjiHiia ^ 

■ . llemmu npojiyKT l' nenenHufl npojtvKT 


pH 

Cpe;^Hee KoaH^e- 
ciBO aacopdapo- 
BaHHoro Ha no- 
BepXHOCTH qacxH- 
riH KcaHxoreHaia 

10"^^ Mr/WK^ 

KO 

JHHeHT 

HepaBHo- 

WepHOCTH 

B % 

CpeflHee KoaH»ie- 
cxBO aacopdHpo- 
BaHHoro Ha no- 
BepXHOCTH HaCTH- 
UH KcaHToreHaia 

IO"^^ur/uK^ 

Koo^hhh-! 
eHT Hepas- 
HOMepHO- 
CTH B % 

7,0 

8,6 

li2 

1,7 

248 

8,0 

4,9 

433 

2,7 

237 

9,5 

4,9 

164 

3,4 

281 

11,0 

3,4 

164 

1,0 

256 

12,5 

3,4 

166 

1,0 

139 


Hpa J^ocTaxoqHOM KOjmqecTBe KcaHToreHaia, aaKpemiBiueroca Ha 
noBepxHocTH, yio fl flaHHtix onuiax cocTaBJiHjio BejiiWHHy b npeji;eJiax 
4,9-8,6,10"^^ nepexofl qacTHmi b neHHUli npo^yxi saBHCHi 

rjiasHHM odpaaoM ot CTeneHH paBHouepHociH noKpuTM peareHiou, 

B cjiyqae Ma;ioro norjiomeHHfl peareHia, qio, Hanpaiiep, itdomcxoaht 
npH BUCOKou sHa^eHHH pH, BepoflTHocTt nona^aHM sepeH b neHHufi npo- 
^lyKi $;ioTaiiHii onpe^ejaerca npeiiuymecTBeHHo He xapaxiepoM pacnpefle- 
aenna peareHia na noBepxHocTM, a KoaaqecTBOM saKpenHBDieroca na Hefi 
peareHia, TaKaa se saBHCHMocxi. pesyaBiaios ?)aoTariHn ot KoanHeciBa 
ajo[copdHpoBaHHoro peareHia h ero pacnpe;;eaeHHa Ha noBepxHociH ganTM gu 
HadaDflaeica npn (|)aoiaitHH ^amopHia ipH^euKaaTOM Haipiia, 

IIpH oflHOM H Tou xe KoaimecTBe peareHia, saKpenMBiiieMca na MUHe- 
paae, ero ^aoianiia saBHcm ot paBHOMepHociH pacnpe^eaeHHa peareHia 
(cu.iadajl. pH=9,5). 

OiMeHeHHoe saHaHHe HepaBHOMepHOciH pacnpe^eaeHHa ^aoiauiioHHHx 
KoaaeKTopoB Ha MMHepaaax npa flocxaTo^Ho bucokhx KOHueHxpauHax pea- 
renioB Moiei dHXB xaKxe iipii'?HHoR oicyxciEiia oflHosHaHHoM saBHCHMOCxn 

X noKpHTHe oiHeceHO K naomaB;ii ropusoHiaatHofi npoeKiinn qacmipj. 
oHaneHMe K0 9$$imHeHTa pea&e$a h luepoxoBaiocTH noBepxHocxM npima- 

10 nOCTOHHHHM, 
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^jioTMpyeuocTH MiiHepa;ia ot aflcopdumi peareHia, qxo dHJio yciaHOBJieHo 
pa^moiieipMecKH (i2). C yBe^iH^eHnew KoniieHTpai^HH b pacTBope KOJiH^e- 
CTBO ajicopcSupoBaHHoro KOJiJieKiopa EOspacTaei-, ho ojHOBpeueHHO noBU- 
maeicH h HepaBHOBepHociL ero saKpenjieHHH c odpasoBaHHew no;iAcj[oll- 
HHx CKon;ieHHii pearenTa. IIoBTouy noBumeHiie KOHHeHxpauHH KcanioreHa- 
la CBUiue onpe^^GjioHHoro SHa^ciiMB xotb h BHBUBaei yBejiHHeHHe KO/mMe- 
CTBa saKpenHEiueroca iccaHToreHaia, ho ho yjiyymaex poinpyeMocTii. 

HsyyeuMe pacnpe^^ejieHM KcaHTorenaTOB paa/iH^Hux cnapioB Ha cy^it- 
(PM^IHHX MHHepa;iaX B BBBHCHMOCTH ot KOHIteHTpailHH KHCBOpOfla B paCTBOpe 
npoEOfliiJioci) B cnei^mjifcHOM annapaie (l3), nosBOHaronteu odecneyniB 
TOHHilfl COOias aTMOC$epH C COOTBeTCTEyiOIUHM flOSHpOBaHHeU KHCBOpo;^a H 
^Qjyriix KOMfiOHeHTOB rasoBoii (paou, KoHiieHTpaiiHH KHc;iopo;^a b Bo^e co- 
CTaB;ifl;ia 0/iC, 10 h 36 wr/ji, B ladji. 2 noKasano BJiHflHHe ajihhh pajH- 
Ka;ia h KonneiiTpaii::''' KHcjiopojia iia HepaBHonepnocTB saKpenjisHHfl Kcan- 


rorenaTa 

Ha qaciHHax cti^arropHTa (pH= 7 ). 


ladiLMi^a 2 

Koh- 

neHipa- 

dXHilOBHi 

rei 

S KcaHio- 
laT 

ByTHHOBHS KCar'TO- 
renaT 

MsoaidHJIOBHM 

KcaHToreHaT 

ItHH KMC- 

Hopoia 

B m/ji 

AOJIHqG** 

CTBO a;n- 

copdHpo- 

uaHHoro 

KcaHTore- 

Kara 



itO 9 ^H- 
mienT 
HepaBJio- 
MepHOCTH 
B % 

HOMHe- 
CTBO ajl- 

copdMpo- 

BaHHoro 

KcaHTore- 

Haia 

B Mr/r 

noaf$H~ 
EHeHT 
HepaBHo- 
UepHOCTH 
B % 

RoWqe- 
CTBO afl- 

copdHpo- 

BaHHoro 

KcaHTore- 

Haia 

B ur/r 

KosqxpH- 
HHeHT 
HepaBHO- 
MepHOCIH 
B % 

0,16 

10,00 

36,00 

B c; 

' 0,0040 
0,0099 

0,0111 
lyqae npuMe 

100 

110 

107 

HeHHH 3 THi 

0,0080 

0,0160 

0, 004 
tOBoro KcaH 

120 

141 

270 

ToreHara 

0,0100 

0,0188 

0,1100 

HOBUOieHHe 

' 89 

107 
568 

KOHEGHT- 


paflHH KHCJiopo;?a HesnaqiiTejibHO BJiH/iei Ha HepasHOMepHocTB pacnpesejie- 
HHH KojiiieKTopa Ha noBepxHocTH c^anepHia. KcaHToreHaiH dyiMOBoro h 
HSO aMMJIOBOrO CnHpXOB (b OTJIHHKe OT OTMOBOro) 3HaHIITe;iBH0 BHeprHH- 
Hee BsaMMoxeiicTByioT c ynacTKaM noBepxHocTH cy;ii,(|)H;ia , no^BeprniHMH- 
CH Ha»ia;iBHoJi CTenenH okkojighm, Srowy cooTseTCTByGT pesKoe ysejiiiHG- 
HHe HepaBHOMepHocTH saKperiJieHHH Ko;i/[eKTopf4, 

ripii HsyHGHim fleiicTBHfl iiobgcth hb pacnpGflGJioHUG KcaHiorsHaTOB 
pasjiHqHHx cnHpioE Ha xa;iBKonnpHTe m ctpaxepMie bhhchhhocl, hto npH 
odmoM Bcex Hcc-;ie^y'eMHx KcaHToreHaioB CHMeHHH norjioineHiifl c yse- 
JIHqGHHeM JfQSHpOBKM HOBOCTH HepaBHOMepHOCTi SaKpeilJIGHHa HX paBJIHUHa. 
K0 3^cpimM6HT HGpaBHOJJOpHOCTH OTIWOBOro KCaHTOrGHaia npH yBGJIHHGHHH 
pfi HOMeHHeTCH oqeHB mjio (pHc.4 h 5). Jxn dyTHHOBoro h HsoaMiwoBoro 
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KcaHToreiiaioB xapaKTepHU pesKiie HSMeHeHHfl Bejin'iniuj K 0 3 #MiuieHTa 
HepaBHouepHOCTH npn nepexofle ot o^Horo k flpyroMy sHa^eHWo pH (pKc.b, 
B npHCyiCTBHH MSBeCTH. 

Taou odpasoM, npw ana^iMse flanHux aflcopOmiH h nepaBHOMcpiiocra 
3aKpen;ieHM pasjiM'^Htix KcaHTorenaTOB na cyjiBtiiwjpiux MHHepajiax Bu/icini- 
jiocL, mo bthjioehM KcaHToreHai bo scex HccjieflOBaiiHLix cjiy'qaax (npn 
pasjiHMHoH KOHueHipauHH KHCJiopojia B nyjibne h npii pa 3 ;iH'iH 0 M anoiieHHii 
pH cpojiLi) saKpenjiaeTCfl na noBopxHocTH uiiHepa;ia Conee paBHOMopnOj^oM 
dyTHJioBuH H HsoaMHJioBuri KcaHToreHaTH • C 3TIIM cboHcteom, oyeBHjuio, 
CBasaHo Oojiee 3 (|)(peKiHEHoe ^leiScTEHo aapauMH npw (|);ioTatiiiH othjioblim 
K caHToreHaiOM. 

SaKpeMOHHe k pacnpeflejieHwe peareHia b aaBUCHMOcxH ot kohuoht- 
pauHH KHc.nopofla b pacTEope Hsy^ajiocL laKsce npH (p;ioTaij[HK (pJnoopMia 
ipM^emoaTOM. 

'BjioTaAMOHHbie oriHTH BejiMCB Ha HecKo;ibKo EHfloii3MeHenHoH ycTanoB- 
Ke, npHueiWEiueiica b npejpflymwx Hccae;^OBaHMx (-13). KoHiteHTpapM 
KHCJiopojia peryjiHpoBajiacB riappMajitHKij saBJieHiieu oqni 4 eHHoro KMc;iopo.T;a, 
yflajieHMO nocjiejr,Hero H3 pacTBopa aocTHrajiocb nponysKOfi oyHiHeiiiiLiu 
6301011. npH nOBHlUeHHH KOHIteHTpaBHU KHCJIOpOfla B paCTBOpO OT 0,17 flO 
39 uv/jl BpOMfl Cp/lOiamiH UOKHO COKpaTHTL C 10 Jio 4 MIIH. II B TO ZB 
Epewfl ii3Bae^eHiie (JiJiiopHTa b neHHUM npo^yKi BoapacTaoT c 37,0 so 
89,0^ npH yBOJiHHeHHM norjiomoHM TpuseuiiJiaTa neHHUM npo^iyKToi^ c 26,0 
SP 60^. (no oTHOiueHMio k HcxosHott KOH^eHTpa^Hl0. MiiKpopasHorpaqiiinecKoe 
Hcc/iesoBaHiie noxasaso pacnpesesenne KOJiJieKTopa na noBepxHocTH mc- 
Twq c);iioopHTa H3 cpaoTauHoniibix npoj^yKTOB, 

Hpn (|);ioTauMM b odecKiicsopoacenHOH ny^Bne ii;m b nyatne c othoch- 
TeaBHO HMSKofl KOHueHTpamieK Knc;iopos.a (0,17 w 8,3 ur/ji) OTueyaoTCfl 
dojiBuian HepaBHowepHocTB pacnpeseJieHMH pearenTa no noBepxHocTii nacTHn 
ipaioopHTa II 3 nenHoro nposyKTa (pi4c.6,7). B otom csynae Kooipl'inoieHT 
HopaBHOMepHocTH cooTBeTCTBOKHO paEOH 224 H 140?&. Ha nacTHuax nenHo- 
ro nposyKia, nosyweHHtJX npn (pjioTartHH c BiicoKHii cosepucaHHeM Kiic^iopo- 
sa 39 Mr/s, Koo^ipiiuHeiiT HOpaBHOMepHOCTH cocTaESHOT Ecero sheib 74;J 
(Phc. 8). Ssfl yacTiiq nenoHHoro nposyKia KOo^timmieHT nepaBHOMepHOCTii 
BMpasaeTca cooTEeTCTBOHHO EesHnniiaMH 187,160 h 200/^. 

npiibieHOHMe MMKpoaBTopasnorpaliHH saso BosBoraociB laKiiM odpa- 
30M soKaaaTB BSHHHue KoiiHeHTpauHn KHCsoposa na cpiiKcaiiiiio cpsoiauHonHo- 
ro JcosseicTopa na noDepxHOCTii ^^EiopHTa. B csynae npiiMeiicHKa bhguimx 
.'U pHUX KMCSOT 3T0T OaPCTOp CKaSUDaOTCH, KpOliO TOl’O, OpH (llSOTaUI'lH 
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dapjdTa, THiaHOBux MHBepajiOB, i^upKona, ^octJiaTOB h flp. (14,15). 

Hai,5H laKse HCc;ieflOBa;ioci> coBuecTHoe ^eficiBHe KcaHTorenaTOB 
HHSmilX CimpTOB H nOBHlIlBHHUX JlOSHpOBOK nSHOOdpaSOBaTG^SK Ha (|)J10TailllK) 
c^anepHTa, nwppoTHHa a ranenHia. 

SKcnepHMeHTH npoBOWHCL B HeflTpaABHoK H me;ioHHoi! cpe^ax des 
aKTHBaitnH nuppoTHHa h c^ajispaia cojihmh thssjihx MGiajiJiOB. 

nojioiHiejiBHue pesyHbTaiH coBuecTHoro fleHcxBHfl KOJiJieKiopa a ne- 
HoodpasoBaieM OTiieqeHa b ^OBOJibHO lunpoKOM fliianasoHe Bojopo^Horo 
noKasaiejia cpeflH (6, 16, 17, 18). yBe^iMHenae flosapoBEH KcaHToreHaia 
HBH npuMeHGHHe KcaHTorGHaia c dojiBiusK yrjieBOjopo^oK Berm, 

npH oduqHoS joBHpoBKe icnsHUBaTejifl, wajio cKaauBaGTCfl Ha noBHineHMM 
HSBBeqeHHH uHHepaBa b neHHufi npo^yKi (pHC.9), xoth aACopdiiHfl kob- 
jieKTopa yBeMqHBaeiCH npa btou Becbua saMeiHO (pHc.lO). BBejeHHe 
cepu-35 B cociaB KcaHToreHaioB paBMHHHx cnapTOB hobbobhjio yciaHo- 
BHTB HSMeHeHiie a^copdaHH KcaHToreHaia WHHepajiaMH npH $jioTaHHH cyjib- 
$h;iob noBUiueHHHMH sosHpoBKaMH neHoodpaBOBaieBB . noBumeHHae flosiipoB- 
KH BcnsHiiBaTejifl oKasHBaDi pasjiHHHoe jieficTBwe na HsueHeHue aflcopduHii 
KcaHioreHaia paBHUMii cyBB^HflHUME uuHepa/iaMH. B onuTax c rajieHHioM 
norjiomaHHG KcanToreHaia cHanajia noBHinaGTCfl, saxeu HaquHaGi cKHsaTB- 
cfl. B OTJiHqiiG oT c^ajiGpma (npaKTHqecKH no'ixH HeHSMGHHaa ajicopdBHH) 
y imppoTHHa h irnpHTa oiiieqaeica sHaquieJiLHO dojitinee HsueHeHHe a;n- 
copdiiHH, npuneM c yBejiiiqeHHeu flBHHU yrjieBOflopo^moM itenii KOMGKTopa 
H KOHi^eHTpaBiiH ero j^jih chhsghhh ajcopduHH KcaHTorGHaia ipedysTca 
do/ibfflafl KOHneHTpaiina BcneHUBaTeBa b nyabne (pHC.lO). yaynmenHe 
^flOiaiiHOHHHx pesyjibiaTOB, b cjiyqae yBeaHHesHfl ;io3HPOBkh nenoodpaso- 
Baiejia, oTMeqeio acex 4 HcnuTaHHHx cyab^WB. Haadoabinee noBHme- 
Hwe HSBaeqeHjia HadaDflaeica npH ^aoiaaBH c^aaepnia - c 52 85^ h 

nappoTHHe c 12-2056 so 83-9656 (pHc.ll). noayqeHHHe peayabiaiH Haxo- 
saica B coraacHH c pesyabTaxaMH padoi Jlea h IflyabuaHa (19), 

npoBeseHHoe uHEpoaBTopasHorpa^naecKoe HccaesoBaHHe noKasaao, 

HTO noBHDieHHe SOSHPOBKH BcnGHHBaieaa b pafle cJiyqaes OKasuBaei bjiha- 
HHe He ToabKO aa ascopdr^HD, ho h na pacnpeseaeHHe peareaia KoaaeK- 
Topa no nepuMeipy h aa noBepxHOCTU sepoH wuHepaaa. Tax, aanpuuep, 
GCaH npn sosHpOBKG no, pasHoll 200 h 460 r/i, BCipGaaioTca aHDib ot- 
seabHHS sepHa nuppoTHHa c HepaBHOMGpHHU pacnpesaaeaseii KcaHioreHaTa 
(pHC.12), TO npH soBHpoBKe, paBHoK 1800 r/i, na doabinea qaciH 
SGpeH nappoTHHa codapaTeab pacnpeseaeH secBMa HepaBHOnepao (psc.13). 
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Hcc;iesoBaHHfl c papoaKiwBHUUH waoTonaMH noKaaa/iH (20, EOJi^io 
xpoMcoJ^epw^He hohu He BUiecHaDT hohu KcaiiioreHaTa c nosepxHOCTH 
cyji&^HflHHx MHHepajiOB. B HacTOfliueit padoTe BnepBue npawei/eH ue^eHull 
xpoM pa HsyqeHHfl flenpeccapyiomero fleaciBwa xpoMaxon. A^copdiiHfl 
xpoMcoflepjcamHX hohob nsyqajiaci. b saBHCHMOCTH oi pasHOBecHoa KOHneH- 
Tpa^HI! paciBopa daxpouaia npa nocTo/iHHofl TeMnepaiype. PesyjibiaTH 
BKcnepimeHTOB no ascopdmiH xpoMCOflepsanjHz hohob napHTOM h rajieHH- 
TOM B ^ociaioHHol! cieneHH onHCHBaioTca ypaBHenneM $pe0HjyiHxa. Cjie- 
xyeT saMeiHTB, hto sfiech h b flajiBHeameM pacnei Be;^eTca no a^copdHHH 
daxpowaia, xoth $opMa aaxoxAeHHa xpoua npw ascopc5nHH uoiei dHiB 
HHOit. HepacTBopHMHe coaH, odpaayiomHeca npn npHdaBaeHHH pyxpoMOBolt 
coan K pacTBopy coaH Meiaaaa, xpowaT Koioporo HepaciBopHM, ocaa^a- 
DTca B BHfte xpouaia, a ae diixpoMaia. 3 to npoHcxojpiT b peayaBiaT© 
Toro, HTO B pacTBope duxpoMaia Bceraa MMeeica nedoaBinoe KoaHaecTBO 
HOHOB BOflopbjia H coraacHO paBHOBecnio: 

a pacTBopHMOCTB xpoua TOB laseaHx MHHepaaoB oduHHo nnse, aeu dnxpoua- 
TOB. 

Haa perHCipaiiHH MaayneHHH npuMeHenu (|)OTonaacTHHKH inna 

MP. PajpioaKTHBHBiH H 30 Ton Hsaynaei ae loatKO , ao h peat- 

reHOBCKHe ayqn. Ha npHuenaBrnHecH $oionaacTHHKH f- HsayqeHHe ;;ea- 
CTByei saaqHTeaBHo caadee, aeu peHTreaoBCEHe jc/hh, h noBiouy uhk- 
poaBTopa;iHorpaMua nojiyqaeica fleaciBHeu peaireHOBCKHx ayqefi. Ha 
pHC.14 H i5 npHBefleau cae^oBue MKpoaBTopaflHorpaMUU qaciHU nnpHTa, 
odpadoiaaHtix paciBopou dnixpouaTa Kaana pasaHaaoS KOHHeaipanHH 
(0,05 H 0,17 r/ji), B odoHx caynanx aadaDflaeTca HepaBHouepHociB pac- 
npBfleaeHHH xpowaioB no nepHueipy MmaepaaoB. Ha pnc.I6 npHBeasaa 
oKcnepHueHTaaBHO ycTaaoBaeaHafl aaBHCHWociB aacopOUHH h HSBaeqeHHfl 
B neHHufl npo^KT oi dHxpoMaia Kaaiia* ^JioTaitHOHHue onuiu 

npoBojiHaHCB CO cuecHMH MHaepaaoB napnia h raaeaHTa c KsapneM b 
cpe^e dHxpoMaia icaaHfl. B KaaeciBe codHpaxeaH npuMeHaaca oiHaoBuS 
KcaHioreaaT, b KaaecTBe neaoodpasoBaieaH - cocHOBoe uacao. Mbkch- 
uaabHoa aflcopdnHH xpouaia m o^ohx MHaepaaoB cooiBeiciByei uhhh- 
ua^BHoe sHaneHiae ^xoTaiiHOHHoro HSBJieqeawa, i.e. cocioaHHe ^enpeccaa 
uHHepajioB H aaodopoi, uHHHuajiBHoii aji;copdnHH xpowaxa cooTBeiciByci 
uaKCHuajiBHoe HSBEeqeHne MnaepajioB b neanuS npojyKi. IIpoqHocTB 
saKpenjieHHfl xpouaia na cyjiL^H^ax HccjieftOBajiacb onaiauH secopdUHH c 
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npHueHSHHeM npouuBaHHfl MHHepajiou pasjiatiHHiiH odteMawH AB[c!tH;i;inpoBaH- 
hoK BOflu. HaHdojiee saMeiHoe cHH»eHHe a^copdiiHE npoHcxo^Hi npii npo- 
MHBKe UHHepaxoB nepBfciMH ^op^HflMH BOXU (30^), fla;iBHe0inaa npoMHBKa 
HeaHa^HiejiLHo HBuenaeT BeaHUHHy nepsoHaqaatHoa aflcopd^HH, qio yKa- 
BHBaeT Ha ^^ociaioqHO ycTogqHBoe saKpeiuieHHe xpoMcoflepxamiix hohob 
Ha wccaeflyeuHX cyai4)Hflax. 

SaBHCHUOCTL aflCOpdUHH XpOWaia OI KOHrieHipaitHM Bo^opojpux hohob 
B odjiacTH KHCHux pacTBopoB B flociaioqHofl CTensHH ODHCBBaeTca ypaB- 
HeHHeii $p60H^Hxa, a npn nopexojt© b HefiipaaBHyi) h mejioqnyB odJiacxH 
a^copduHH ociaeTca noqiH nocioflHHoa (pHc.17). PeayaLiaiu $xoTa- 
HHOHHHx onuitB B npojiexax pH or ^o 7 noEasBiBaDTi qio y^ojiBHoa 
KoxnqecTBO xpowara, aflcopdHpOBaHHoro neHHHu raaeaHTOBHu npo^tyKioii, 
BHaqHTeaBHo yMOHLinaeTCfl c noHHseHHew pH. Bo $JI0Ta^H0HHHx onHiax, b 
KOTO pHX aflCOpdUHH xpOUdTa MHHHMaJIBHa , IIHpHT B raXBHHT HSBXBKaDTCfl 
B neHHH0 npojtyKi uaKCHifajiBHo h Haodopoi. TaKaa npauaa saBHCHMocTB 
pesyabiaioB ^aoiaiiHH ot ajicopdHHH nosBOxaei cjeaaTB buboa, 'Jto npn- 
qHHOfi flenpeccHH raaeHHia h napHia xpojiaraMH moiho cqaiaiB odpaso- 
BaHHe secBiia waxopaciBopHittix cpe^HHx h^h ocHOBHax xpouaiOB la noBepx 
HOCTH MMHepaJIOB, KOTOpHO, HeCMOTpfl Ha OflHOBpeueHHOe npHCyrCTBHe 
HOHOB KcaHToreHaiai npcnaiCTByBi npHKpenjiOHHD naciHiiH iiHHopa/ia k 
nysHpBKy B03;^yxa. 

B H B 0 H 

Paapadoiana MeiofliiKa KojiHqeciBeHHofl HHKpoaBTopajporpa^HH, 
KOTopaa ^aei bosmohhoctb HsyqHiB pacnpejejieHHe ^);IOTa^HOHHHx pearen- 

TOB, coflepsaniHx weqeHHe aTOMH, Ha noBepxHociH qe.cTKii npojorKiOB ^ho- 
lai^HH. 

2. npHUeHeHH© 3100 MeTOflHKH nOSBOJlllJIO KO JHqeCTBeHHO 0E6HHTB 
cieneHB HepaBHowepHocTB pacnpe^teneHHH KcaHioreHaioB Ha noBepxHociH 
qacTim b saBHCHMociH or mmu yrxaBOflopoflHoro papsajia, BOfloposHoro 
noEasaioM pacxBopaj KOHiieHipaEiHii KHCiiopo^a h peareHioB-peryHHTopoB 
H HOKasarB bhhhhh© oxoro ^aExopa Ha H3B;i©qeHHe MHHepanoB bo $Hoia- 
UHOHHHe npo^iyKiH. 

3. HccjieflOBaHH© ^jioraiiHH $HiDopHxa c npHueiieHMeii shh axoro 
xpH^eiiHJiaxa c C ^ no3Bo;iHJio KOXHqecxBOHHo ohshhib SHaqeHH© KOHneni- 
pa^^m KHCJiopoina b pacxBope kbk $aKxop, onpefle;iHDn;H0 pacnpe^exeHH© 
KOMCKTopa Ha noBepxHocxH qacxim ^Jioxai^noHHBix npo^yKioB, 
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4. IIpiuieHeHHG MHKpoaBTopa^tMorpa^HH cobmbctho c pa;^IiOMeTpHeil 
flaJIO BOSMOIHOCTL HSyUHilL COBUeCTHOe flettCTBIie ^JIOraUHOHHHX KOJlJieSIO" 
poB H neHoo(3pa30BaTe;ieM h npe^yioxMiB ycjioBna jyifl noBumeiiHa H3Ejie<ie- 
HUfl B neHHiiH npo^Q/KT TpyflHO$;iOTHpyeMi)ix Munepa/iOB, xaK Hanpimep riHp- 
poTHiia. 

5. npHueiieHHe MHKpoaBiopafliiorpa^HH h pajlHOMeipHu Ha ochobg peHi 
renoBCKoro HSiiy^eHM pjano bosmoshoctb Ko/iH'iecTBeHHo yciaHOBHXt 
jieficiBiie xpouaxoB b aaBHCHMociH oi pH cpe^H aa aaKpemieHiie xpoirco- ■ 

flGpHamHX HOHOB Ha raJlGHHIC H IIHpHTe M Ha I13BJ16?6HiI6 HX B IipOJiyKIU 
$;ioia4HH. 
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Phc.I, CxoLia HanecoHHfl oMy/ibCMOHHoro c/ioh npw MOicpoK MHxpo- 
OBTopajiMorpacpMH: l-a)0TO3Myjii>ciiii ( 1 uk); 2- sejpHo 

-umsepa/ia ; S-sauiHTHHH cjioM; 4-KJieH; 5-npeflMeTHoe cieKJio 



I . ^ u_. . - ■ ■ 

J Z5 SO 7S too 1SS iSO ^ 


Pmc. 2* PacnpejejiGHne otm/iobofo KcaHTorenaTa na noBepxHocTM 
qacTHit rajieHMia (I), Jlo3iipo3K:; peareHia 100 r/i; 
n;i0TH0CTB noqepHGHHfi; C -fl^iwHa, mk 





25 SO 7 S too iSS -SO i 


Phc. 3, PacnpeaejieHKe cmgch otiuiobofo m dyxiiJioBoro Kcaniore- 
Haiofl iia noBepxHocTM ra.fieHKTa ^I). CyMMapHaa 

A03MpoBKa peareHTa 100 r/i: V-iuiothoctl noMepneHUH; 
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Phc.4. BjiHflHwe H3B0CTH Ha HepasHOMepHocTB saicpenjieHHfl dthjio- 
Boro KcaHToreHara na noBepxHOCTH c$ajiepHTa: 1 - npM 
co^epsaHM KHc;iopom b ny;ifcne 10 uv/ni 2 - npH coSep- 
acaHHH KHCjiopofla b nyjiBne 36 iir/ji; K - K09#HaHeHT ho- 
paBHOMepHOCIH B % \ P -irOBHpOBKa HBBeCTH B KF/t 



PHC, 5 .B;iHflHHe MSBeciH Ha HepaB- 
HOMepHocTb saKpenjieHHfl 
KcaHToreHaioB Ha nosepx- 
HocTli xajibKonHpHia; I-btm- 
jioBHii KcaHToreHaij 2 -( 5 yiH- 
jiobhM KCaHTorenai; 3 -H 3 oa- 
MHjioBtifi KcaHToreHai; /c -,Ko- 
BTOHHHeHT HepaBHOMepHOCTH 
B P -I 03 Hp 0 BKa M 3 - 
BeCTH B Kr/T 



PHC.6,MHKpoaBTopaflMorpaMMa na- 
CIHHH fJ)TOOpHTa, HSBJieqOH- 
HoS B neHHfcjfi npoflyKT npH 
(pjoiauM B odecEHCiioposeH- 
CO2 - 0,17 MT/a), 
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Phc .7.MHKpoaBTopaaiiorpauMa qa- 
CTHiiH gjiioopHia, M3B;ieqeH- 
ho2 b neHHHg npoayKT npH 
iMoiauMH Ha Bosayxe 
(02-8,26 Mr/ji) X 500 


PHC.S.ftapoaBTopaflHorpaMMa <10- 
CTHiiu (|)jiioopHxa, H 3 B;ieMeH- 
HO0 B neHHbiH npoayKT npM 
tjp/iOTauHH HacumeHHoii khc- 
jiopoaoM ny;ii>nH , 

(O2 - 38,82 Mr/;i), X 500 



PHc.9.BaHflHHe soshpobkh cocho- 
Boro Macjia na (pjioiauHio 
nuppoTHHa: £ - oiMOBUfi 
KcaHToreHai 150 r/i; 

2 - (Jvtm/iobuM KcaHTore- 
Har 150 i'/tj 3 - Pyxiiao- 
buK KcaHToreHaT 400 r/i: 
t -MBBaeqeHHe b Q' - 
aosHpoBKa cocHOBoro Macaa b r/i 
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PaC.IO.BjIHflHHe ^OSlipOBKH COCHO- 
Boro Macjia na ajicopduMK) 
KcaHToreHaxa nappoTHHOM: 
i - aiHjioBHa KcaHTorenaT 
'ISO r/ij 2 - dyTMjiOBHM 
KcaHioreHai ^50 r/ij 
3 - dyxHjioBHa KcaHTorenaT 
400 r/ij /I -aflcopduHB 
Mr/rj Q' -jioBiipoBKa co- 
CHOBoro Macjia b t/t 



PHC.II.BMflHMe ;i 03 Hp 0 BKH JIC Ha 

^jiOTauMD HHppoTHHa ; '1-Cgjio- 
TariHfl C dyTilJIOBUM KCaHTO- 
renaTOM (i50 r/i) npa 
ecieciBeHHou pH nyjitnHj 
6 -HBBJieHeHHe b Ci -ro- 
SMpoBKa HC B t/t} 2-^noTa- 

UHfl C dVTIlJIOBHM KCaHTOre- 
HaiOM (150 r/i) B coflOBoS 
cpe^e (pH - 3 Kr/i) 



BHc,I2.MHKpopajporpaMMa naciMBH nuppornHa hs neH- 
Horo npo^yKia. ^aoTaHHfl npoBomjiacB c dy- 
^HJioBHM ^caHToreHaTOM (150 r/i) h JIG 
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PHc.ISJtopopajiHorpaMMa qacxMuu nHppoTHHa h 3 nen- 
Horo npoflyKia. npoBo^HJiact c (JyiH- 

jiOBiiM KcaHToreHaTOM (150 r/i) h JIC (1800 r/i), x 500 



Piic.l4,MHKpoaBXopaj[HorpaMMa ’qaciKi^H nnpHxa,od- 
padoiaHHOH paciBopoM dHxpoMaxa KajiHa 
KOHEteHxpapHH 0,05 r/ji,x 500 
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Ji 



Pnc.ie.SaBMCHMocTB aflcopduHH xpo- 
Maia H H3B;ie^eHHfl nenHux 
$paKijHi5 rajieHHTa h nupma 
OT flOSHpOBOK dHXpOMaia Ka- 
JiHfl: -aflcopduHfl B Mr/ji; 

Q - JtOSHpOBKa 9TMOBOrO 
KcaHToreHaia b t/t; £ -ns- 
Bjie^eHue b i - aflcopduHfl 
ra;ieHHTOM: 2 - aflcopdiyifl 
okphtom; 3 - buxos napm- 
Horo neHHoro npojorKia b 
4 - BHxofl rajieHHTOBoro 
neHHoro npojtyKia b ^ 





PHc,I7,AflcopduKfl xpoMaia ra/ieHMioM 

B SaBHCHMOCTH OT BHaUeHHM 

pH; A -aflcopd^Hfl 
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